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(54) Title: ESTABLISHING A TELECOMMUNICATION CONNECTION 
(57) Abstract 

A method for establishing a telecommunication connection between 
subscriber stations of a first and a second telecommunication system, 
whereby telecommunication connections are established by dialling (301) 
a number at a subscriber station of the mobile communication system and 
by sending a call set-up message from the subscriber station of the mobile 
communication system, the message comprising a Called Party field and 
an External Subscriber Number Field. The method comprises: maintaining 
at the subscriber station of the mobile communication system a memory 
table, wherein a number that can be dialled by the subscriber station (400) 
is corresponded to by a gateway number, dialling (301) the number at the 
subscriber station; fetching (302) from the memory table of the subscriber 
station the gateway number corresponding to the dialled number, entering 
(303) the fetched gateway number into the Called Party field of the call 
set-up message and a number into the External Subscriber Number Field; 
sending (307) the call set-up message to the mobile communication system; 
establishing (308) a telecommunication connection between the subscriber 
station of the first telecommunication- system and the subscriber station of 
the second telecommunication system. 
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Establishing a telecommunication connection 

SCOPE OF THE INVENTION 

The invention relates to a method for establishing a 

telecommunication connection between subscriber stations of a first and a 
5 second telecommunication system, the first one being a mobile communication 

system and the second telecommunication system being connected to said 

mobile communication system via a gateway provided with a gateway number, 

whereby telecommunication connections are established by dialling a number 

at a subscriber station of the mobile communication system and by sending a 
10 call-set-up message from the subscriber station of said mobile communication 

system, said message comprising a Called Party field and an External 

Subscriber Number field. 

The invention relates to mobile communication systems, particularly 

to mobile communication systems comprising for instance exchanges, base 
15 stations and radio phones, i.e. mobile stations, or subscribers and subscriber 

data bases. The structure of the system can be cellular, each cell having then 

at least one base station, which communicates with at least one mobile station 

on one or more radio channels. 

A method of the invention is meant to be used in particular in what 
20 are known as trunking networks, which are typically company networks or 

private networks used by authorities, where all channels are used either by one 

or more companies or public authorities. 

BACKGROUND OF THE INVENTION 

The invention is mainly suitable for mobile communication systems 

25 of a digital radio path. The invention is particularly meant to be used in Private 
Mobile Radio (PMR) networks, i.e. in trunking networks, which are typically 
company networks or private networks used by authorities, where all channels 
are used either by one or more companies or public authorities. 

A digital PMR mobile communication system is described in the 

30 standard ETS 300 392-1. February 1996. Radio Equipment and Systems 
(RES); Trans- European Trunked Radio (TETRA); Voice plus Data (V+D); Part 
1: General network design. European Telecommunications Standards 
Institute, (ETSI). Pages 43 - 62 and particularly in the standard ETS 300 392- 
2. March 1996. Radio Equipment and Systems (RES); Trans-European 

35 Trunked Radio (TETRA); Voice plus Data (V+D); Part 2: Air Interface (Al). 
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European Telecommunications Standards Institute, (ETSI). Pages 177- 179. 

In PMR networks subscribers have varying needs as regards 
subscriber numbering. It is for instance desired that the radio network allows 
using a same numbering scheme as a company or an organisation uses in its 

5 own telephone exchange (Private Automatic Branch Exchange = PABX). 

A solution provided by some systems is to transfer the number 
dialled by the user as such from a subscriber terminal to a network 
infrastructure, for instance to an exchange, where the actual analysis of the 
number is performed using complex inference rules, in which for instance 

1 0 leading digits and the length of a number are taken into account. 

When using a TETRA subscriber terminal for calling an external 
system, the subscriber has to dial a gateway number, which is a normal 24-bit 
TETRA number and, in addition, a number which is used to perform forward 
dialling in the external system, for instance in a public switched 

15 telecommunication network. From the user's point of view, it is not practical 
that he has to separately dial a seven-digit gateway number and then the 
external network number, which can be even longer than said seven digits. 
Dialling would thus become far too laborious, particularly as regards PMR 
networks where the speed of call set-up is important because the networks are 

20 used by public authorities. 

BRIEF DESCRIPTION OF THE INVENTION 

An object of the invention is to make it easier for a user of a 
subscriber station of a mobile communication system to dial a number when 
he is contacting, or wishes to establish a connection to, a subscriber station 
25 located in another mobile communication system or in a telecommunication 
system. 

A further object of the present invention is to provide a method and 
equipment enabling a user of a subscriber station to use in his user interface 
numbers of other subscriber stations when he wishes to establish a 
30 connection to another subscriber station located in the mobile communication 
system or in another telecommunication system connected to it. 

This new type of method is achieved with a method of the invention 
characterized in that the method comprises the steps of 

maintaining at the subscriber station of said mobile communication 
35 system a memory table, wherein said number that can be dialled by the 
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subscriber station is corresponded to by said gateway number; 

dialling said number at the subscriber station; 

fetching from the memory table of the subscriber station the 
gateway number corresponding to said dialled number; 
5 entering said fetched gateway number into said Called Party field of 

said call set-up message and said number into said External Subscriber 
Number field; 

sending said call set-up message to the mobile communication 

system; 

10 establishing a telecommunication connection between said 

subscriber station of the first telecommunication system and a subscriber 
station of the second telecommunication system. 

The invention further relates to a method for establishing a 
telecommunication connection between a first and a second 

15 telecommunication system, the first one being a mobile communication system 
and the second telecommunication system being connected to said mobile 
communication system via a gateway provided with a gateway number, 
whereby telecommunication connections are established by dialling a number 
at the subscriber station of the mobile communication system and by sending 

20 a call set-up message from the subscriber station of said mobile 
communication system, said message comprising a Called Party field and an 
External Subscriber Number field. 

This kind of a method is characterized in that the method comprises 
the steps of 

25 maintaining at the subscriber station of said mobile communication 

system a memory table, wherein said number that can be dialled by the 
subscriber station is corresponded to by said gateway number and by a 
subscriber number of a subscriber station of the second telecommunication 
system; 

30 dialling said number at the subscriber station; 

fetching from the memory table of the subscriber station the 
gateway number corresponding to said dialled number and said subscriber 
number of the subscriber station of the second telecommunication system; 

entering said fetched gateway number into said Called Party field of 
35 said call set-up message and said subscriber number of the second 
telecommunication system into said External Subscriber Number field; 
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sending said call set-up message to the mobile communication 

system; 

establishing a telecommunication connection between said 
subscriber station of the first telecommunication system and said subscriber 
5 station of the second telecommunication system. 

The invention further relates to a method for establishing a 
telecommunication connection in a mobile communication system, whereby 
telecommunication connections are established by dialling a number at a first 
subscriber station of the mobile communication system and by sending from 
10 the first subscriber station a call set-up message comprising a Called Party 
field. 

This kind of a method is characterized in that the method comprises 
the steps of 

maintaining at the subscriber station of said mobile communication 
15 system a memory table, wherein said number that can be dialled by the first 
subscriber station is corresponded to by a subscriber number of a second 
subscriber station of the mobile communication system; 

dialling said number at the subscriber station; 
fetching from the memory table of the subscriber station the 
20 subscriber number corresponding to the dialled number; 

entering said fetched subscriber number into said Called Party field 
of said call set-up message; 

sending said call set-up message to the mobile communication 

system; 

25 establishing a telecommunication connection between the first 

subscriber station and the second subscriber station. 

The invention further relates to a subscriber station of a mobile 
communication system, said subscriber station comprising: 

transmission means for sending call set-up messages, which 
30 comprise a Called Party field, and other messages; 

receiver means for receiving messages; 

a user interface, for dialling numbers to establish telecommunication 
connections; 

memory means; 

35 control means for controlling the subscriber station. 

The inventive subscriber station is characterized in that said 
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memory means are arranged to maintain a memory table, wherein a number 
that can be dialled is corresponded to by a gateway number, which 
corresponds to a gateway, through which a call from the mobile 
communication system to a second telecommunication system can be set up, 
5 and that the subscriber station comprises: 

fetching means, responsive to the number dialled at the mobile 
communication system, for fetching from said memory table the gateway 
number corresponding to said number, and 

entering means for entering said fetched gateway number into the 
10 Called Party field of said call set-up message sent by the subscriber station. 

The invention further relates to a subscriber station of a mobile 
communication system, said subscriber station comprising: transmission 
means for sending call set-up messages comprising a Called Party field, and 
other messages; 
1 5 receiver means for receiving messages; 

a user interface, for dialling numbers to establish telecommunication 
connections; 

memory means; 

control means for controlling the subscriber station. 

20 The inventive subscriber station is characterized in that said 

memory means are arranged to maintain a memory table, wherein a number 
that can be dialled is corresponded to by a subscriber number of a second 
subscriber station of the mobile communication system, and that the 
subscriber station comprises 

25 fetching means, responsive to the number dialled at the mobile 

communication system, for fetching from said memory table the subscriber 
number of the second subscriber station corresponding to said number, and 

entering means for entering said fetched subscriber number into the 
Called Party field of said call set-up message sent by the subscriber station. 

30 The invention is based on the idea that in the memory means of the 

subscriber station, i.e. the subscriber terminal, is maintained a memory table, 
wherein a number dialled in call set-up by the user is corresponded to by a 
gateway number by which the mobile communication system establishes a 
connection to a second subscriber .station, e.g. to another telecommunication 

35 or mobile communication system. In addition to the gateway number, also the 
subscriber number of the subscriber station of the second telecommunication 
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system can be stored in the memory table. 

So when a user of a subscriber station initiating a call dials a 
number or another address which is, as mentioned, entered into the memory 
means, then in a first embodiment of the invention a gateway number 

5 corresponding to the dialled number is fetched from the memory; in a second 
embodiment of the invention said gateway number and a subscriber number of 
a subscriber station of the second telecommunication system are fetched; and 
in a third embodiment of the invention a subscriber number of the second 
subscriber station of the mobile communication system is fetched from the 

10 memory. 

The information fetched from the memory means are then entered 
into a call set-up message, which the subscriber station sends. In the first and 
in the second embodiment of the invention the gateway number fetched from 
the memory is entered into a Called Party field of the call set-up message. In 

15 the first embodiment of the invention the subscriber number of the second 
telecommunication system dialled by the user of the subscriber station is 
entered into an External Subscriber Number field. In the second embodiment 
of the invention the subscriber number of the second telecommunication 
system fetched from the memory is entered into the External Subscriber 

20 Number field of the call set-up message. In the third embodiment of the 
invention the subscriber number of the second subscriber station of the mobile 
communication system fetched from the memory is entered into the Called 
Party field of the call set-up message. The generated call set-up message is 
then sent to a network infrastructure of the mobile communication system, for 

25 instance via a base station to an exchange, where the telecommunication 
connection is established. 

The number dialled by the user of the subscriber station is thus 
used as an index for the subscriber terminal's internal memory table, from 
which the subscriber terminal fetches the gateway number, or the gateway 

30 number and the subscriber number of the second telecommunication system, 
or the subscriber number of the second subscriber station of the mobile 
communication system and enters the number into the appropriate field in the 
call set-up message. 

An advantage of this kind of a method and subscriber station is that 

35 they determine the common numbering scheme between the mobile 
communication system that a subscriber station belongs to and external 
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systems, in connection with the TETRA specifications. 

Another advantage of the invention is that a method according to it 
enables an external network to be dialled without using any special characters, 
such as v or '#', although the invention also allows these keys to be used, if 
5 desired. A further advantage the invention offers is that it has no impact on an 
internal number analysis of a mobile communication system, of its exchange 
for instance, whereby said analysis can be kept simple and uniform in different 
mobile communication networks. Subscriber terminals are then the only 
members with internal operation deviating from the operation of solutions 
10 according to the prior art. This maintains the possibility to use different 
subscriber terminals, also those of the prior art, in one and the same mobile 
communication network, with different equipment suppliers producing different 
parts of the network and the network still remaining uniform, as regards its 
operations and features, and in accordance with the standard. 
15 An advantage of the invention is that it hardly complicates, the 

planning of the numbering at all. In previously known solutions the planning of 
the numbering can be fairly complicated because numbers have to be 
provided with certain structures and lengths. According to the second and the 
third embodiment of the invention, the number dialled by the user in the mobile 
20 communication network can be fully freely selected, because it is no longer 
used for call set-up. This allows in particular connections to emergency 
numbers to be established, because in a mobile communication system any 
number series can thus be defined as an emergency number, and the same 
number series in particular that is used in the public switched 
25 telecommunication network. The number could be e.g. '112' or '000'. This 
would not be possible in a conventional TETRA network because there a user 
calling an emergency number would have to dial also the gateway number of 
the gateway between the TETRA system and (for instance) the. public 
switched telecommunication network. This would naturally be most 
30 inconvenient, in an emergency situation in particular. A further aspect to be 
taken into account is that the TETRA system is a PMR system, which is often 
used by public authorities. For instance particularly the police or ambulance 
sen/ices often need rapid and easy-to-use facilities for emergency calls. 

An advantage of the invention is that it fully conforms to the TETRA 
35 specifications. The TETRA specifications provide fairly liberal possibilities for 
numbering and this solution does not restrict the numbering possibilities. 
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A further advantage of the invention is that a number entered by the 
subscriber is not divided or analysed in the mobile communication system, but 
the mobile communication system only routes the call through the system to 
the gateway unit provided with an interface to the external telecommunication 

5 or mobile communication system. In the third embodiment of the invention, on 
the other hand, the call to be established is routed directly to the second 
subscriber station of the mobile communication system. The application of the 
method of the invention is thus not restricted to a particular numbering solution 
of a particular organisation, nor does it impose such additional conditions on a 

10 number arriving from a radio path that could cause problems of compatibility 
between subscriber terminals of different suppliers. 

An advantage of the invention is also that in a method according to 
the invention it is sufficient that the user of a subscriber terminal dials in the 
TETRA system only one, fairly short subscriber number, irrespective of 

15 whether the call is destined for the TETRA system or for another 
telecommunication or mobile communication system connected to it. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following the invention is described in greater detail with 
reference to the attached drawings, in which 
20 Figures 1A, 1B and 2 show a memory table of the invention located 

in memory means of a subscriber station. 

Figure 3 shows a flow diagram of the operation of a method of the 

invention. 

Figure 4 shows a block diagram of a subscriber station of the 

25 invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention relates to a mobile communication system, i.e. a radio 
phone system, according to the TETRA specifications and to its subscriber 
terminals, i.e. subscriber stations, such as mobile stations, line stations or 

30 dispatchers. Methods according to a first and a second embodiment of the 
invention are used when a TETRA radio phone network is connected to a 
public switched telecommunication network and/or to exchanges or to a 
second mobile communication network, which can also be another TETRA 
network. A third embodiment of the invention can be used when a user of a 

35 subscriber station wishes to establish a connection to a second subscriber 
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station of the mobile communication system. 

The invention is particularly meant for mobile communication 
systems in which a common numbering scheme is used at the exchange and 
in the TETRA radio phone system. A subscriber terminal can then, according 
5 to the invention, address a connection to be established to a correct 
destination on the basis of a number dialled by the user and fill in signalling 
fields of a call set-up message according to the TETRA specifications in such 
a way that the subscriber does not need to indicate the target network 
separately in the user interface. 
10 A TETRA subscriber terminal according to the invention comprises 

a table from which the subscriber terminal is able to fetch, using the number 
dialled by the user as an index, a gateway number and to enter it into a Called 
Party field of a call set-up message. 

When necessary, the subscriber terminal is also able to enter the 
15 number dialled by the user into an External Subscriber Number field of the call 
set-up message or, in a third embodiment of the invention, the subscriber 
station is able to enter the subscriber number fetched from the memory table 
into the Called Party field of the call set-up message it sends. 

In the first and in the second embodiment of the invention, the call 
20 is thus routed to a gateway which can be a normal TETRA address. An 
external number is also sent as separate data to the gateway unit, which is 
then able to use it for dialling in the second telecommunication system. 

The invention thus relates to a feature of the subscriber terminal 
which the subscriber terminal is able to use, when the subscriber dials only 
25 one number that can be made compatible for instance with the numbering of 
the automatic branch exchange of a user organisation, to correctly fill in the 
fields of the call set-up message to be sent from the subscriber station and to 
hide, in a way, the gateway dialling or the entire subscriber number to be 
dialled from the user in such a way that the user does not need to separately 
30 dial either the gateway number or, if he so wishes, the subscriber number of 
the subscriber B. Instead, it is sufficient that the user dials a predetermined 
number series, e.g. '112' or '000', which can be, if desired, the real number of 
the subscriber B. This applies to the first embodiment of the invention. 

In this invention, the normal analysis of a number dialled by the 
35 user is thus not performed in the mobile communication network, because the 
subscriber terminal is able to use its internal memory table to divide the 
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number into correct message fields in such a way that the system only routes, 
when necessary, the call on the basis of the number to the desired gateway 
unit and sends, when necessary, the external number to be used as data for 
dialling in an external telecommunication system. 
5 Figure 1A shows a memory table of the first embodiment of the 

invention located in the memory means of the subscriber station. The table 
illustrates a situation where the number dialled by the user acts as an index to 
the table. 

The first column of the table shows the number, in this example 

10 , 112' and '000' dialled by the subscriber. According to the first embodiment of 
the invention, these numbers are corresponded to by the gateway numbers of 
the gateways between the mobile communication system and the second 
telecommunication system, said gateway numbers being shown in the second 
column of the table. The second column of the table shows the information to 

15 be entered into the Called Party field of the call set-up message to be sent, i.e. 
in a case according to the invention, the gateway number of an external 
telecommunication system. The external telecommunication system can be a 
Public Switched Telephone Network (PSTN), or a gateway number leading to 
a PABX exchange of a company or an organisation. 

20 Figure 1B shows a memory table of the second embodiment of the 

invention located in the memory means of a subscriber station. 

The first column of the table shows the number, in this example 
'100' and '200' dialled by the subscriber. According to the second embodiment 
of the invention, these numbers are corresponded to by the gateway numbers 

25 of the gateways between the mobile communication system and the second 
telecommunication system, said gateway numbers being shown in the second 
column of the table. In addition, in the third column of the table in Figure 1B, 
the numbers dialled by the subscriber are corresponded to by subscriber 
numbers of a subscriber of the second telecommunication system, i.e. the 

30 subscriber numbers of the subscriber B. 

Figure 2 shows a memory table according to the third embodiment 
of the invention located in the memory means of a subscriber station. 

The first column of the table shows the number, in this example 
'100' and '200', dialled by the subscriber. According to the third embodiment of 

35 the invention, in the second column of the table the numbers are 
corresponded to by the subscriber numbers of the second subscriber in the 
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same mobile communication system, i.e. the subscriber numbers of the 
subscriber B. In this case the number '112' corresponds to the number '100' 
and the number '000* corresponds to the number '200'. 

Figure 3 shows a flow diagram of the operation of a method of the 

5 invention. In the methods of the two first embodiments of the invention, a 
telecommunication connection is established between subscriber stations of a 
first and a second telecommunication system, the first one being a mobile 
communication system and the second telecommunication system being 
connected to said mobile communication system via a gateway provided with 

10 a gateway number. Said mobile communication system is for instance a 
mobile communication system according to the TETRA specifications and the 
second telecommunication system is for instance a public switched telephone 
network, a company exchange or a mobile communication system not 
conforming to the TETRA specifications. In the method telecommunication 

15 connections are established in such a way that a user of a subscriber station 
of the mobile communication system dials 301 a number, i.e. typically a 
number series. 

Connections are usually established by sending a call set-up 
message from the subscriber station of said mobile communication system, 

20 said message comprising a Called Party field and, optionally, an External 
Subscriber Number field. 

In the inventive method at the subscriber station of the mobile 
communication system is maintained a memory table (see Figures 1A, 1B and 
2), wherein a number that has been or can be dialled by the subscriber station 

25 is corresponded to, in the first and in the second embodiment, by a gateway 
number and, in the third embodiment, a subscriber number of a second 
subscriber station of the mobile communication system. 

In the method, the subscriber station, i.e. the subscriber terminal, 
fetches 302, after step 301, in step 302 from the memory table of the 

30 subscriber station the gateway number corresponding to said dialled number. 
The subscriber station compares, in a way, the number dialled by the user to 
the numbers in the memory of the subscriber station and upon finding the 
equivalent number, it dials the gateway corresponding to it. In the first and in 
the second embodiment of the invention, the subscriber station dials the 

35 gateway number and enters it into the Called Party field of the call set-up 
message. In the second embodiment of the invention the subscriber number of 
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the subscriber station of the second telecommunication system is fetched, in 
addition to the gateway number, from the memory means, said subscriber 
number being entered into the External Subscriber Number field of the call set- 
up message. And in the third embodiment of the invention, the subscriber 
number of the second subscriber station of the mobile communication system 
corresponding to the number entered by the user is fetched from the memory. 
The subscriber number is then entered into the Called Party field of the call 
set-up message. 

In the method the fetched gateway number and/or subscriber 
number are/is thus entered 303 into the Called Party field of the call set-up 
message and the subscriber number of the dialled second telecommunication 
system into the External Subscriber Number field of the call set-up message. 

This procedure is described in greater detail in steps 304, 305, 306. 

The step 304 illustrates the first embodiment of the invention, in 
which the subscriber dials the gateway number in the comparison phase 302 
and enters it into the Called Party field of the call set-up message. This is 
illustrated in the step 304 in Figure 3, which shows that the subscriber has, in 
the step 301, dialled the emergency number 112, the gateway number 
corresponding to it being fetched in the steps 302 and 303 from the memory 
means of the subscriber station. The gateway number is entered into the 
Called Party field of the call set-up message. At the same time also the 
number '112' dialled by the user is entered into the External Subscriber 
Number field of the call set-up message. 

The step 305 illustrates the second embodiment of the invention, in 
which the subscriber station dials, in the comparison step 302, the gateway 
number and enters it into the Called Party field of the call set-up message. 
This is illustrated in the step 305 in Figure 3, which shows that the subscriber 
has dialled in the step 301 a number, the gateway number corresponding to it 
and a subscriber number of a subscriber station of the second 
telecommunication system being fetched in the steps 302 and 303 from the 
memory means of the subscriber station. The gateway number is entered into 
the Called Party field of the call set-up message and the subscriber number is 
entered into the External Subscriber Number field. 

The step 306 illustrates the third embodiment of the invention, in 
which the subscriber station dials in. the comparison phase 302 the subscriber 
number of the second subscriber station of the mobile communication system 
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corresponding to the number dialled by the user and enters it into the Called 
Party field of the call set-up message. 

All the above alternatives involve the sending 307 of a generated 
call set-up message to the mobile communication system, for instance via a 
5 base station to an exchange, or via line connections to an exchange, if the 
subscriber station is a line station. 

The mobile communication system then establishes 308 a 
telecommunication connection between the first subscriber station and the 
second subscriber station. 
10 It is to be noted that the subscriber station to be used in the 

invention can be a mobile station or a radio phone. The subscriber station can 
also be a line station connected to the system by line connections, or a 
dispatcher. 

It is also to be noted that the number series entered by the user is 
15 only an address, which can equally well include any other number, a letter or a 
special character whatsoever, such as '§', '%', '&', '?', or '+' or '-' or some other 
character. The International Telecommunications Union (ITU) has defined in 
the recommendation ITU-T E.161 the characters recommended to be used in 
telecommunication traffic. In the TETRA system the letters A, B, C or D in 
20 particular can be used. They are defined in the ETSI recommendation ETR- 
294 of August 1996, which describes the basic principles of user interfaces 
(Man Machine Interfaces) of the TETRA mobile communication system. The 
standard defines two different subscriber interfaces or keypad descriptions - a 
standard version and an enhanced version,, in which the above letters are 
25 mentioned. 

Figure 4 shows a block diagram of a subscriber station, in this case 
a radio unit, of the invention. The Figure shows a typical radio unit 400, i.e. a 
radio phone, a mobile station or for instance a subscriber station, used by the 
subscriber. The radio unit can also function as a repeater station, if it has two 

30 transmitter or transceiver units. The function of a transceiver (TX/RX) 401 is to 
tune to a radio channel used at a particular time. To the transceiver 401 is 
connected an antenna 402, which is connected to a radio path RP. Usually, 
radio frequencies in the range of 60 to 1000 MHz (VHF and UHF ranges) are 
used, but other frequencies are alsapossible. 

35 A radio path transmission can also be digital, as for instance in 

systems according to TETRA specifications. 
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A user interface 405 comprises electroacoustic transducer means, 
typically a headphone 406 and a microphone 407, and optionally buttons for 
initiating and ending a call, and for dialling. Since in a trunking system a call on 
the radio path RP is advantageously simplex, the subscriber station usually 

5 also has a push-to-talk button that must be depressed for the duration of a 
speech item. The push-to-talk button is not shown in Figure 4. 

The function of a controller 403 is to control the operation of the 
radio unit. The controller 403 is connected to the user interface 405, from 
which it receives signals e.g. for initiating and ending a call. The controller 403 

10 can also give the user, via the user interface 405, acoustic or visual signals 
that relate to the operation of the radio phone and/or the radio phone system. 

The controller 403 is connected to the transceiver TX/RX 401 . The 
transceiver comprises a transmitter Tx and a receiver Rx. The transceiver 
uses a channel allocated by the controller 403, i.e. the transceiver 401 tunes 

15 to the channel, i.e. to a radio frequency and a suitable time slot, allocated by 
the controller 403. The radio unit of the invention is able to tune to a direct 
mode channel. The transceiver 401 is also activated by the controller 403. The 
controller 403 receives and sends signalling messages through the transceiver 
401. The radio unit 400 of the invention can be used for instance in a mobile 

20 communication system, i.e. in a radio system, that comprises a radio network 
with at least one exchange, base station and subscriber stations, and possibly 
one or more repeater stations, which relay traffic between the at least one 
base station and the subscriber stations communicating on the direct mode 
channel. Said radio unit comprises a transceiver 401 for receiving 

25 transmissions sent by other radio units and for sending transmissions to said 
other radio units, a control unit 403 for controlling the operations of the radio 
unit and a user interface 405. The radio unit also comprises a memory means 
409 for storing the data needed in the radio unit. 

In the radio unit 400 of the invention the memory means 409 are 

30 arranged to maintain the memory table according to the invention (Figures 1A 
and 1B), wherein the number that can be dialled is corresponded to by a 
gateway number, which corresponds to a gateway through which a call from a 
mobile communication system to a second telecommunication system can be 
set up. 

35 The subscriber station of the invention further comprises fetching 

means 410, responsive to the number dialled at the mobile communication 
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system, for fetching from the memory table 409 the gateway number 
corresponding to the number, and entering means 41 1 for entering the fetched 
gateway number into the Called Party field of said call set-up message sent by 
the subscriber station 400. 

In the first embodiment of the invention the entering means 411 are 
arranged to enter the dialled number into the External Subscriber Number field 
of the call set-up message. 

In a solution according to the second embodiment of the invention 
the memory table (Figure 1B; 409) of the subscriber station includes, in 
addition to the gateway number, the subscriber number of the second 
telecommunication system corresponding to the number that can be dialled. 
The entering means 411 are then arranged to enter, in addition to the gateway 
number, the subscriber number of the subscriber station of the second 
telecommunication system into the External Subscriber Number field of the call 
set-up message. 

In the third embodiment of the invention, the memory means 409 
are arranged to maintain a memory table (Figure 2), in which the number that 
can be dialled is corresponded to by the subscriber number of the second 
subscriber station of the mobile communication system. 

The subscriber station of the invention further comprises fetching 
means 410, responsive to the number dialled at the mobile communication 
system, for fetching from said memory table 409 (Figure 2) the subscriber 
number of the second subscriber station corresponding to said number, 
entering means 41 1 for entering said dialled subscriber number into the Called 
Party field of said call set-up message sent by the subscriber station 400. 

The drawings and the related description are only meant to illustrate 
the idea of the invention. The details of a solution according to the invention 
can vary within the scope of the claims. Although the invention is described 
above mainly in connection with a TETRA mobile communication system, the 
invention can be used also in other kinds of mobile communication systems 
with a similar call set-up message. 



WO 98/20663 



PCT/FI97/00650 



16 

CLAIMS 

1. A method for establishing a telecommunication connection 
between subscriber stations of a first and a second telecommunication 
system, the first one being a mobile communication system and the second 

5 telecommunication system being connected to said mobile communication 
system via a gateway provided with a gateway number, whereby 
telecommunication connections are established by dialling (301) a number at a 
subscriber station (400) of the mobile communication system and by sending a 
call set-up message from the subscriber station (400) of said mobile 

10 communication system, said message comprising a Called Party field and an 
External Subscriber Number field, characterized in that the method 
comprises the steps of 

maintaining at the subscriber station of said mobile communication 
system a memory table (409, Figure 1A), wherein said number that can be 

15 dialled by the subscriber station (400) is corresponded to by said gateway 
number; 

dialling (301) said number at the subscriber station (400); 
fetching (302) from the memory table (409; Figure 1A) of the 
subscriber station (400) the gateway number corresponding to said dialled 
20 number; 

entering (303; Figure 3) said fetched gateway number into said 
Called Party field of said call set-up message and said number into said 
External Subscriber Number field (304); 

sending (307) said call set-up message to the mobile 
25 communication system; 

establishing (308) a telecommunication connection between said 
subscriber station (400) of the first telecommunication system and a subscriber 
station of the second telecommunication system. 

2, A method for establishing a telecommunication connection 
30 between subscriber stations of a first and a second telecommunication 

system, the first one being a mobile communication system and the second 
telecommunication system being connected to said mobile communication 
system via a gateway provided with a gateway number, whereby 
telecommunication connections are-established by dialling (301) a number at a 
35 subscriber station (400) of the mobile communication system and by sending a 
call set-up message from the subscriber station (400) of said mobile 
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communication system, said message comprising a Called Party field and an 

External Subscriber Number field, characterized in that the method 

comprises the steps of 

maintaining at the subscriber station of said mobile communication 
5 system a memory table (409; Figure 1B), wherein said number that can be 

dialled by the subscriber station (400) is corresponded to by said gateway 

number and by a subscriber number of a subscriber station of the second 

telecommunication system; 

dialling (301) said number at the subscriber station (400); 
10 fetching (302) from the memory table (409; Figure 1B) of the 

subscriber station (400) the gateway number corresponding to said dialled 

number and said subscriber number of the subscriber station of the second 

telecommunication system; 

entering (303; Figure 3) said fetched gateway number into said 
15 Called Party field of said call set-up message and said subscriber number of 

the second telecommunication system into said External Subscriber Number 

field (305); 

sending (307) said call set-up message to the mobile 
communication system; 
20 establishing (308) a telecommunication connection between said 

subscriber station (400) of the first telecommunication system and said 
subscriber system of the second telecommunication system. 

3. A method for establishing a telecommunication connection in a 
mobile communication system, whereby telecommunication connections are 
25 established by dialling (301) a number at a first subscriber station (400) of the 
mobile communication system and by sending from the first subscriber station 
(400) a call set-up message comprising a Called Party field, 
characterized in that the method comprises the steps of 

maintaining at the subscriber station of said mobile communication 
30 system a memory table (409; Figure 2), wherein said number that can be 
dialled by the first subscriber station is corresponded to by a subscriber 
number of a second subscriber station of the mobile communication system; 
dialling (301) said number at the subscriber station (400); 
fetching (302) from the. memory table (409; Figure 2) of the 
35 subscriber station (400) the subscriber number corresponding to said dialled 
number; 
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entering (303; Figure 3) said fetched subscriber number into said 
Called Party field (306) of said call set-up message; 

sending (307) said call set-up message to the mobile 
communication system; 
5 establishing (308) a telecommunication connection between the first 

subscriber station (400) and the second subscriber station. 

4. A method according to any one of claims 1, 2 or 3, 
characterized in that said number can also include other characters 
than numbers. 

10 5. A method according to any one of claims 1, 2, 3 or 4, 

characterized in that said number can include at least one of the 
following characters: 

- a number; 

- a character '#'; 
15 - a character 

- a character V or 

- a letter; 

- a special character. 

6. A subscriber station of a mobile communication system 
20 comprising 

transmission means (401/Tx) for sending call set-up messages, 
which comprise a Called Party field, and other messages; 

receiver means (401/Rx) for receiving messages; 
a user Interface (405) for dialling numbers to establish 
25 telecommunication connections; 

memory means (409); 

control means (403) for controlling the subscriber station (400), 
characterized in that 

said memory means (409) are arranged to maintain a memory table 
30 (Figures 1A and 1B), wherein a number that can be dialled is corresponded to 
by a gateway number, which corresponds to a gateway through which a call 
from a mobile communication system to a second telecommunication system 
can be set up, and that said subscriber station (400) comprises: 

fetching means (410), responsive to the number dialled in the 
35 dialling (301) of the mobile communication system, for fetching from said 
memory table the gateway number corresponding to said number, and 



WO 98/20663 



PCT/FI97/00650 



19 

entering means (41 1) for entering said fetched gateway number into 
the Called Party field of said call set-up message sent by the subscriber 
station (400). 

7. A subscriber station (400) according to claim 6, 
5 characterized in that 

said entering means (411) are arranged to enter said number into 
the Called Party field of said call set-up message. 

8. A subscriber station (400) according to claim 6, 
characterized in that 

1 0 said memory table (409, Figure 1 B) includes a subscriber number of 

the second telecommunication system, said number corresponding to the 
number that can be dialled, and that 

said entering means (411) are arranged to enter said subscriber 
number of a subscriber station of the second telecommunication system into 

15 the Called Party field of said call set-up message. 

9. A subscriber station (400) of a mobile communication system 
comprising 

transmission means (401 /Tx) for sending call set-up messages, 
which comprise a Called Party field, and other messages; 
20 receiver means (401 /Rx) for receiving messages; 

a user interface (405), for dialling numbers to establish 
telecommunication connections; 

memory means (409); 

control means (403) for controlling the subscriber station, 
25 characterized in that 

said memory means (409) are arranged to maintain a memory table 
(Figure 2), wherein a number that can be dialled is corresponded to by a 
subscriber number of a second subscriber station of the mobile communication 
system, and that said subscriber station (400) comprises: 
30 fetching means (410), responsive to the number dialled at the 

mobile communication system, for fetching from said memory table (409, 
Figure 2) the subscriber number of the second subscriber station 
corresponding to said number, and 

entering means (411) for entering said fetched subscriber number 
35 into the Called Party field of said call set-up message sent by the subscriber 
station (400). 



WO 98/20663 



PCT/FI97/00650 



1/2 



Number 


Gateway number 


112 


1000002 


000 


1000003 



Fig. 1A 



Number 


Gateway number 


Number of subscriber B 


100 


1000002 


112 


200 


1000003 


000 



Fig. IB 



Number 


Number of subscriber B 


100 


112 


200 


000 



F 



ig. 




F«.4 



406 



WO 98/20663 



2/2 



PCT/FI97/00650 

Fi 



Number dialled by the user 



Subscriber terminal 
compares the number 
to an inference table 



301 



302 



112 



SSI: 

gateway number 
+ 

external number 



Subscriber terminal 
fills in message fields according 
to the table 



304 



,303 



SSI: 

gateway number 
+ 

external number 
from the memory 



305 



Internal number 
from the memory 



306 



Subscriber terminal sends the 
required message provided with 
appropriate receiver fields 



307 



^303 

V 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 
H04M 1/274, H04Q 7/32, 7/28 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 98/20663 

14 May 1998 (14.05.98) 



(21) International Application Number: PCT/FI97/G0650 

(22) International Filing Date: 24 October 1997 (24.10.97) 



(30) Priority Data: 
964413 



I November 1 996 (01 . 1 1 .96) FI 



(71) Applicant (for all designated States except US): NOKIA 

TELECOMMUNICATIONS OY [FI/FI]; Keilalahdentie 4, 
FIN-02150 Espoo (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): T&YRYLA, Hannu 
[FI/FI]; Vaahtokuja 6 D 33, FIN-01600 Vantaa (FI). 
AHVENAINEN, Jouko [FI/FI]; Ristolantie 20 A 7, 
FIN-00320 Helsinki (FI). 

(74) Agent: KOLSTER OY AB; Iso Roobertinkatu 23. P.O. Box 
148, FIN-00121 Helsinki (FI). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DB, DK, EE, ES, FI, Gb! GB 
GH, HU, ID, IL, IS, JP, KB, KG, KP, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, 
NZ. PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TO, 
TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO patent (GH, 
KE, LS, MW, SD, SZ, UG. ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 

3co?'P K ' **• ^ **• 0B ' 0R ' IE ' IT . Lu » MC. NL, 
FT. SE\ OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, 
ML, MR, NE, SN, TD, TO). 

Published 

With international search report. 

Before the expiration of the time limit for amending the claims 
and to be republished in the event of the receipt of amendments 
In English translation (fded in Finnish). 

(88) Date of publication of the international search report: 

2 July 1998(02.07.98) 



(54) Title: ESTABLISHING A TELECOMMUNICATION CONNECTION 
(57) Abstract 

A method for establishing a telecommunication connection between 
subscriber stations of a first and a second telecommunication system, 
whereby telecommunication connections are established by dialling (301) 
a number at a subscriber station of the mobile communication system and 
by sending a call set-up message from the subscriber station of the mobile 
communication system, the message comprising a Called Party field and 
an External Subscriber Number Field. The method comprises: maintaining 
at the subscriber station of the mobile communication system a memory 
table, wherein a number that can be dialled by the subscriber station (400) 
is corresponded to by a gateway number; dialling (301) the number at the 
subscriber station; fetching (302) from the memory table of the subscriber 
station the gateway number corresponding to the dialled number, entering 
(303) the fetched gateway number into the Called Party field of the call 
set-up message and a number into the External Subscriber Number Field; 
sending (307) the call set-up message to the mobile communication system; 
establishing (308) a telecommunication connection between the subscriber 
station of the first telecommunication system and the subscriber station of 
the second telecommunication system. 



NuotwdUWbrtfMMr ' 




✓902 



90S 



112 



881: 

Oitiwiynumbar 



881: 

flUwqr number 



tow f># nwiBfy 



90S 



tmfitiMiMfy 



906 



907 



8flbwtt »H na W t«dmt 
nquMMiMgtpmtMtfft 
•pprapritfereoitvvttdi 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


AM 


Armenia 


FI 


AT 


Austria 


FR 


AU 


Australia 


GA 


AZ 


Azerbaijan 


GB 


BA 


Bosnia and Herzegovina 


GE 


BB 


Barbados 


GH 


BE 


Belgium 


GN 


BF 


Burkina Paso 


GR 


BG 


Bulgaria 


HU 


BJ 


Benin 


IE 


BR 


Brazil 


IL 


BY 


Belarus 


IS 


CA 


Canada 


IT 


CF 


Central African Republic 


JP 


CG 


Congo 


KE 


CH 


Switzerland 


KG 


ci 


Cote d'lvorre 


KP 


CM 


Cameroon 




CN 


China 


KR 


cu 


Cuba 


KZ 


cz 


Czech Republic 


LC 


DE 


Germany 


U 


DK 


Denmark 


LK 


BB 


Estonia 


LR 



Spam 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Kazakstan 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS 
LT 
LU 
LV 
MC 
MD 
MG 
MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SE 

SG 



Lesotho 
Lithuania 
Luxembourg 
Latvia 



Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 
Norway 
New Zealand 



Portugal 
Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


SZ 


Swaziland 


TD 


Chad 


TC 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZVY 


Zimbabwe 



1 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/FI 97/00650 


A. CLASSIFICATION OF SUBJECT MATTER 


IPC6: H04M 1/274, H04Q 7/32, H04Q 7/28 

According to Inter national Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC6: H04M, H04Q 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI 




JMENTS CONSIDERED TO BE RELEVANT j 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 

A 
A 
A 


6B 2278756 A (NOKIA MOBILE PHONES LIMITED), 
7 December 1994 (07.12.94), page 14, 
line 9 - line 13, figures 1-5, abstract 

WO 9422260 Al (MOTOROLA INC.), 29 Sept 1994 
(29.09.94), abstract 

EP 0530010 A2 (NOKIA MOBILE PHONES LTD.), 
3 March 1993 (03.03.93), abstract 

US 5305372 A (YUTAKA TOMIYORI), 19 April 1994 
(19.04.94), abstract 


1-9 \ 

1-9 
1-9 
1-9 


^] Further documents are listed in the continuation of Box C. fx| See patent family annex 




• Special categories of cited documents *T* later document published after the international filing date or priority 

* A* document defining the general state of the art which Is not considered date ***** 001 in conflict with the application but cited to understand 

to be of particular relevance the principle or theory underlying the invention 

•E* erlier document but published on or after the international filing date "X' document of particular rdevance; the claimed invention cannot he 
"L" document which may throw doubts on priority claimfs) or which is considered novel or cannot be considered to involve an inventive 

cited to establish the publication date of another citation or other ^ wnca mc document is taken alone 

special reason (as specified) 

*rv L,mmt r-fiJwn* n „ rLi M~t~<.~ . . Y teuBMnl ,of particular relevance the claimed invention cannot be 
O document refemng to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is 

means combined with one or more other such documents, such combination 
P* document published prior to the international filing date but later than bcln 8 ?!?vi°us to a person skilled in the art 

the priority date claimed document member of the same patent family 


Date of the actual completion of the international search 
5 Mav 1998 


Date of mailing of the international search report 

08.05.1998 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. +46 8 666 02 86 


Authorized officer 
Roland Landstrom 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



02/04/98 



International application No. 

PCT/FI 97/00650 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


GB 2278756 A 


07/12/94 


GB 


9409822 D 


00/00/00 


W0 9422260 Al 


29/09/94 


AU 


6441894 A 


11/10/94 






CA 


2134976 A 


29/09/94 






FR 


2702913 A 


23/09/94 






GB 


2282732 A 


12/04/95 






GB 


9422441 0 


00/00/00 






IT 


RM940134 D 


00/00/00 






JP 


7507192 T 


03/08/95 






SE 


9403917 A 


13/01/95 



EP 


0530010 


A2 


03/03/93 


FI 
FI 


94702 B,C 
914048 A 


30/06/95 
01/03/93 


US 


5305372 


A 


19/04/94 


CA 
EP 
JP 
JP 


2074926 A,C 
0526832 A 
2689776 B 
5037457 A 


31/01/93 
10/02/93 
10/12/97 
12/02/93 



Form PCT/ISA/210 (patent family annex) (July 1992) 



